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• Nitrous oxide (N2O) has  a 
global warming potential 
(GWP) 310 times greater 
than CO2. 
• Global N20 emissions are 
expected to nearly double 
by 2050 unless nitrogen 
use efficiency is achieved. 
 
• Sequencing Batch Reactor 
 Continue performance monitoring 
• Anoxic Experiments 
 Headspace analysis to confirm N2O production 
• Further Optimization of N20 production with Genetic Engineering 
 Increasing the activity of Nitric Oxide Reductase. Engineer Ammonia-
oxidizing bacteria with Ammonia Monooxygenase Inactivated. 
Alternative Energy Source 
• When methane (CH4) is combusted with N2O rather than with 
oxygen the heat of combustion increases by 329 kJ/mol. 
CH4 +  4N2O     CO2 + 2H20 +4N2                ΔH  ͦ= -1,219 kJ/mol 
CH4 +   2O2     CO2 + 2H20                            ΔH  ͦ= -890 kJ/mol 
• Energy uses for N2O: 
• Monopropellant in rocket engines 
• Auto racing engine booster 
• Biological Nitrogen Removal Process: Ammonia Oxidizing Bacteria 
(AOB)  
• Improving Efficiency of Biological Nutrient Removal (BNR) processes 
for simultaneous improvement of WWTPs Efficiency and Regeneration 
of Renewable Sources of Energy: 
A. Primary and secondary treatment combined in anaerobic 
conditions to capture CH4 for Reuse 
B. Anaerobic Nitrifier Denitrification for Energy Recovery and 
Reuse (ANDERRs). Optimization of the Nitrifier Denitrification 
pathway for effluent nitrogen removal and to capture N2O for 
Reuse  
 
• The focus of Current Research on the Mitigation of WWTPs N2O 
emissions is on the inhibition of Nitrifier Denitrification. 
• Enhancing the Operational Parameters to Promote this N2O 
producing pathway,  combining anaerobic Primary/Secondary 
treatment, and capturing the produced Alterative Energy, has the 
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• Approximately 3% of global nitrous oxide emissions come 
from wastewater treatment plants (WWTPs). 
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